structure reported by several researchers. This new modulation occurs in the b*-direction and shows up as satellite spots to each of the original diffracted spots.
Upon cooling to 88K the diffraction spots due to the original modulation disappear, while the spots due to the new modulation remain. In the case of the un-doped samples, the modulation does not disappear upon cooling to 30K, which is below the One characteristic feature of the structure of the superconducting phase is the incommensurate modulation in the b-e plane. This is very pronounced in the case of the Bi compounds and weak in the case of the Tl compounds. The origin of this modulation is still not clear. Oxygen/vacancy orderingS, displacement of the Bi atoms6 ,misfit between the Bi-0 layers and the perovskite layers 7,8 and the orientation of the B i+ 3 lone pair9 are some of the causes attributed to the modulated structure. The validity of some of these models is compared in ref. (9) . In this communication, we report the existence of a new modulated structure in the case of Pb-doped superconductors.
The nominal composition of the un-doped sample was BiCaSrCu20y and the doped sample was Bi 1.4Pbo.6Sf2Ca2Cu30y. They were processed under identical conditions already reported3. Samples for transmission electron microscopy (TEM) were prepared from bulk pieces by slicing a 50J!m piece followed by mechanical polishing and finally Argon ion milling at liquid nitrogen temperature.
Specimens were ion milled at 6kV using a beam current of 0.4mA. The thinned samples were examined at room temperature, at liquid N2 temperature and by using a liquid He bath at 30K in a Philips 400 TEM at lOOkV. there is the "usual" incommensurate modulation of the structure along the b-e plane. The diffraction spots due to this incommensurate modulation are shown by circles(o) in Fig.1(a) . In addition to this modulated structure, extra satellite spots are also observed, which are shown by crosses (x) in Fig.1(a) . Corresponding to these extra spots, an intensity modulation is observed in the HREM image, Fig.1 
(b).
Selected area laser optical diffraction indicated that in some regions, only this new modulated structure exists, while in other regions this is superimposed on the "usual" incommensurate modulated structure. In Fig.1 (b) , the "usual" incommensurate modulated structure is marked as "A" while the new modulated structure is marked "B". The presence of the new modulated structure was also confirmed from observations of the higher order Laue zone (HOLZ) ring in the
[010] zone axis orientation of convergent beam diffraction patterns. The periodicity along the beam direction in this orientation, calculated using the diameter of the first HOLZ, was found to be 45A, thus corroborating the measurements from the diffraction pattern in Fig.1(a) . The extra spots indicated in Fig.l (a) as crosses are not observed in the SAD pattern from the un-doped sample, Fig.2(a) , which is the [100] zone axis SAD pattern. The corresponding same region at 298K and 30K, Figs.4(a&b) respectively. By carrying out the cooling experiment with the electron beam turned off ( rather than completely defocussed), it was ensured that the disappearance of the modulation with time was not due to electron beam damage. The same results as in Fig.3(a-c) were obtained.
Apparently when both the modulated structures are simultaneously present in relatively small domains (a few hundred to a thousand A) the "usual" pattern will vanish upon cooling, leaving only the new modulated structure. However, in the unleaded sample the "usual" modulation is present all over the crystal and is stable upto 20K. Note that some areas of the leaded sample show exclusively the new modulated structure even at room temperature, producing a diffraction pattern of the type shown in Fig.3( c) . The origin and disappearance of this modulation is not understood at this time but from the diffraction patterns it is long range and may be associated with ordering. The disappearance of the "usual" modulated structure with time at 88K suggests that it may be electronically driven. This aspect needs further examination.
The absence of the new modulated structure along the b-direction in the un-leaded sample indicates that this modulated structure is typical of the leaded samples. This new modulated structure can be rationalized on the basis of the difference in oxidation state of Bi (+3) and Pb(+2). Energy dispersive x-ray microanalysis of the c=38.2A polytypoid in the un-leaded and the leaded samples has shown that10: (i) Pb exclusively replaces Bi in the unit cell; (ii) the ratio Pb: 4 Bi is always in the range of 1:3 to 1:4, i.e., the lead content varies from 20-25% of the total Bi content. Corresponding to the upper limit of 25%, one out of every four Bi atoms will be replaced by Pb due to which there will be a charge imbalance along the b-direction is 5.4A, and hence the superlattice spacing is 8x5.4 = 43.2A. This is very close to the experimentally measured value of 43.8A ,from the SAD pattern in Fig.l(a) . This mechanism is quite feasible since the samples are prepared in air and loss or gain of oxygen from the atmosphere should be quite easy. 
